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(57)Abstract (57 

PROBLEM TO BE SOLVED: To provide a light-weight cylinder block 
generating less vibration and noise in an engine at high temperature, and 
method of manufacturing that. 

SOLUTION: This cylinder block is provided.with cylinder block main 
bodies 5 and 21, bearings 11 and 17 installed on lower surfaces of the 
main body parts 5 and 21, and a crankshaft rotatably supported by 
bearing parts 13 and 25 formed by the lower surfaces of the main body 
parts 5 and 21 and the bearings 11 and 17. An aluminum alloy layer 33 is 
provided on a slide part of the bearing parts 13 and 25, and a composite 
member 35 is provided at a peripheral part of the aluminum alloy layer 
33. The thermal expansion coefficient of the composite member 35 is 
smaller than that of the aluminum alloy layer 33 provided on the slide 
part 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

http://www1 .ipdl.jpo.go.jp/PA1 /result/detail/main/wAAAal 3497DA41 4061 538P1 .htm 2003/05/1 6 



Searching PAJ 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 .ipdl jpo.go jp/PA1 /result/detail/main/wAAAal 3497DA41 4061 538P1 .htm 



(19)0*ffl«fF/f(JP) 



2002-61538 

(P 2 0 0 2-6 1 5 3 8 A) 

(43)<SMS ¥J5gl4^2H28B (2002.2.28) 



(51)Int. CI. 7 




F I 




T-n-y (##) 


F02F 


1/00 


F 0 2 F 


1/00 


D 3G024 










E 4K020 


B 2 2 D 


19/00 


B 2 2 D 


19/00 


E 




19/08 




19/08 


C 
E 






OL 




(£8H) «f?lt«< 


<21)tHH#9 


^H2000-248083(P2000-248083) 


(71)tt«HA 


000002082 














(22)mWH 


^12^8^180(2000.8.18) 






i^HT300SJfe 








Olf*l 




























100099623 










#3I± HOi 










--%) 3G024 AA21 AA37 AA39 AA42 AA53 








AA55 DA17 FA02 FA13 GA02 








HA07 HA10 HA11 HA18 








4K020 AA06 AC01 BA03 BB02 BB22 


(54) [«03©:&f&;] S/'JV^^Dy^Xtf-eoaJi^iS 



(57) [g*j] 

new- a. 

«>U>^ov^*fltSB5, 2 1t K 
*tttf.5 , 2 1 ©T®fcttt)tttt-e>*ifct*Stt 11,1 
7*;, £ft&©##g&5, 2 1 ©TiS»rf«igw- 1 1 , 
1 7 C*oTJBJ«S*ijfcl*S» 13,25 fcEHE^HBK 

3, 2 5 ©S»aBfc7»;i/ 3 3S»W\ St 

^'j^rn^-r^t, »a-&*r 3 5 cDjftKSB** 1 

fflJttfflSCRW-fcTVl'S ->>A^a 33<tt) *>/Jn^V^ 





[if &m 1 ] is U >*':t"d v * §^##95© 

htsfliA, ±i3wasi3©Jii&95 

[st5RJi2] ±i3«^tfx aE*ts xit 
[ m&m 3 ] ±«Btt?xtt«wi * s -fe ^ 5. ^ * * f $> s 

c: t i: -T S If 2 fcriBfK© i> U >^ 7 d y <7 . 
[If 4 ] tt^f S V«6MI©^«: < t b^TtiMz is 
t )*mWMM*-}iQZ-tz<D%^ EEffl$iM\sX7~y 7 * — A 

cat** 5] Jitae? ©spjsgtt i o~5 o o w 

1 5~4 0%X'&Z>Z£ZftmftZ 
ff*iB4 tcfBttO^ 'J >*":/n 
[If ^6] ±ia« : fXB:«*t<i«-fe9^ v^^TJ** 
i fc * fc t" * If 5Ri« 5 tc 13® © > <) > r d y ^ © 
M5l7??£. 

[0 0 0 1 ] 
[0 0 0 2] 

D^^ioia, ±^m<Dis >y-^o * 7*^35 i 
o 3 1, m*w$!> i o scDTSMzmmzntz^TV 

0 5k*ffi%.T#*), Ch&©*#S.l 0 3 
i:^7 l J>^+^7'l 0 5(1 ftJCTVl/S.-^A-g-ife 

*-v*:ri o 5ici^TiA§gpi 0 7«s^ mm 

SSBl 0 7l*)iC^'5>7->*7 b (dTp-tt-f) tfHWEnl 
tfefcSEWSfiT^a. K*7>^>*7 HI PW£-t>@ 

7&J&;*ftTV>3. feife, ->';>y^D^^ 1 0 1(4, ¥ 
Pi*ffB9tttWl 0 0°CJ^±(c©S#±»t-So 

[0003] zzx\ 7>uz-^j*tt<D&teimmt 
m 2 2 x i o - 6 /k, 1 2 x 
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$I&:*g©73* s l£a s !3^#*# <fcfc. ioT, *P8*fir 

Stf^Sfrofc. i©ifi»^H**l»Jl:f *fctt % wis 
SP1 07 k^7>^i/^7 h k £ (2t£l3$<DMbtt3ffi8i 
i&ttStSCtl.m BP*,, 6- 8 6 

8 8 2^^CfB*$ftT^S ±5fcWS«P£IMytf# 
10 T-||<-3tf;Si£* s &&o 

[0 0 0 4] L*>U T;i/^r:^A©itm (2. 7g/ 
cm 3 ) tMbt, H©l£«te7. 8g/cm\ m&O 
JtK&6. gg/em't*!), »^«*4©it«{±, T 

***rwe<» <- stri:^ u >^7d y g 
!&-rbt)&s?kv>*.&*»ofc. $e>(c, w§gp(± v tzjBy 

[0 0 0 5] 
[0 0 0 6] 

30 o-j?ti, i/'J^a y£*tfcSS£u M*{*SC©TH 

fc^7>^->t7bi:^i^ ±l3HSaa5©}It!ja5{CT 
gPlca-S-W^aSltfe^'; >^7n 5>^T-feoT. Ktt^- 

[0 0 0 7] ±iB-> U >^'7"D y ^©WSSPC(±, ^ 7 
bffl©Mft#§8l*£>;ftT:}3tU r©«fi^©p«3 
40 JlH*s^7>^i>^7 h^mte-r 5P35©Ji}g@i;&3o 
.KJf^tSSr^trStljgfStt, ad C l 2^ei:©7';i/S;-'7 

H^lniiP-3TE!5bi-5i:1-5^ jl3age©^-&«t X 

$<*5. i-oT, ^7>^->t7hki^J:CD^i;7 
7>X*sfe* <*t>^^jfc«), *^^B#(Ci5(7 

50 S3i>i;>©JSti) J f'@ : t§ig,<fPx.5-i;A s T-S5o $ 
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D y7©igfi{b£IIISCi:* s T-§> L^T(i*W±1'*© 

S«1§Hb;#^?}!$&&©T-&5;fcto, b 
ifi^mx-i-tXo f LT, S»jaSfcfc7;i^-'7Ai&&Jffr 

[0 0 0 8] ±IB«i§r#i:bTfci:, E,Wi#tfe5 7 
'J 7^-Ai:7;K-^i»^i^»a^^W io 
«i^b£i±£fe©£#®£fflv^;:h#T*§So ±iB7 

V':?*- Alcii, i? s Xfcfc, £ft£©*»t:igi 

mh(Dm.^^mjSMi,t^(Di^w^ b<, ± 

^mi^U # (SiO a ) x (Al 

2 o 3 ) , a?^ h- (Ai 2 o 3 -sio 2 ) ^ 7t:*;u 

(MgO-AhO a ) s 7^->7 (MgO) „ CaO 
C) &{b*Ucfck ^b^r-fJH (Si 3 N 4 ) , 20 

;b*^>>A (a in) , iKbtf**.(BN) atr#»* 

b^„ 

[0009] ±ia«[^«fci*v« % ttf^tttefcra^-c 

: 3 t ^»IWSCDl8E»tt«» (-¥>^*) £*tv^©, 0J* 
tt«I©l(E5|ltt«»Tf»-6 2. lxlO"N/m ! ±H 

- * Am-£r& h 1- % c h #T- s 2. . 

[OOlOlfUT, *^B^{;^S->'J >£*7D s>7© 
^t5^rf7"t, S&7U 7*— ACJ^^-^A^ 

SBS^O^gtt 1 0~5 0 0/znu ^r>mft®¥^I® 
0//mf$!3, fro, 7'J 7*— A©#*spB: 
1 5-4 0%fr»^bV> o cn6<0tt?Xtt«MiO«R 

7f*;K v<7*:>7\ *;i/f>T, gHb*8JT&5MHb£- 40 

a, s-(b*'i7m©o*> / j>^< tb^-mfrtem^zzt 

7'j7t- AiffctS to fc«Mt©fl^(tOi 

tb 7*1) 7*— ACDftii:iii^7'J 7*- A©fr£ 

X 1 0 o T S 7} * T* m b & * © X & 3 . 

[oo 1 1] *fc, ±i3«a*ist«tix«, i/y**« 

iD^JS:iax.T^ : ? J ?>-«lli©m®5:a^cHbTV^5fe4^), 7 
^5=*AftWWKD7U7*- A^ffl^SH^jE* 5 1 50 



^12002-61538 

4 

A^©3E«fr * tifc * © i: f * ' t &X S 3 „ 
[0 0 12] 

[mwvmmaBm] wtc >^7 

!CJ;ot77>7 >^3r^> 7 7S 1J;77> 

^07^-7S3 fcfc*S'J£*l.£>o 01©-7^>7 
T 0 v 7&is U >^7d » * 1 fcfc, ±»fcT;i/ 

^ - 7 A^fr 6> * 5 ^ U >^7"D v * ##:g|5 5 frffiS 

C «> U 7 7 tfj&Efc jSFfts »J 7 4 > U 

^ i ©Tffittt, *h«©«j^§ 9 #«asnt*9, 
71 l^muMtt^Tv^o -n?>ffl«j^§9h^<7"; 

[0013] 0 2©^'; >yya 3 %±mz>>v > 
y7Pv^*i*gP2 lfrffilS^ti, Sr>U>^7ny7 

*#SP2 lOTfflC*R*O^S 1 5frff^^tl,T^ 
S„ £©*>'J >^7D \y^*#SP2 1 tCtt, ^5>^D 
T^r— 7. 1 7*T«*e>«l»>W»6.ti> iftfccMSSJiKS 

1 5 fc^7>707^r-7 1 7lCi^TlSggP2 3 

fiSbrv^. 

[0 0 14] [ffi§gP©«3g] |1©'<7'J>^+')' 
71 lXli02(D^7>^O7^-7 1 7©$a§gB2 3 

2 5 '^'*g^5* £ *Rtttc[H]^^ 1395 2 7 fcfto 
TV^i, 0 ]13SgB2 5iCtt, ±T*IrIC*;1' 2 9 #M 
® bT^ISc?tlT43 t), ^©^;bh7t2 9tftV^;i/b 

3 lA^a^nT, ^'J^m'^l lds->'J>^* 
7n>y7*i*a55, 2 ltTfflJfrfeBlDWJtfen*. 0 
3 S VBI 4 Cdo^T, ^7'J>m^71 l©±pffll 
{±, 77>7^7 ^©IMWHW;:*^^?.* 5 , c© 
±®flU^i±, ADC12*t>%?,7JK-^A^i3 
3frf$fiK$nT43t)x 3 3CDTffil 
tt, ^^hffi@ii!lCffla-t"?>A s , i©^;H^ffia#jtc(i 

1 1 ©Migas 2 5 ©IE£ (15$) f30Jga5 2 5©« 

^»3 5©JS$ Safc-TSts M«SI52 5©7' 

;b5.-'>A^B3 3 ©ff $ (is*) tts A-ai:& 

5. ^7'J>?+^y71 l©^gP©ftTiiSBg|5 

©7;i/? = ">A^i3 3©)|$l±B-bi:ft5. fb 
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T\ a, b©JS£ti, A/2|a<A, B/2^b<B 

[0 0 15] ££7?, a = A, b = Btt5t, ttStt 
t'$WJ>^-Vy71 ltCTVl/S.-^A-^Jf 3 
3 ffi-&**3 5©^}:SoTli% dtiT- 

[0 0 16] [fSSeco^ji^^S] *-*\ H5t5%-rJ: 

7*-A4 1ftfWtS. C©i3«Jfct, tt?^>«ttt© 

t% B7'j7*-A4 i^^m (giw-a-r) fcE«S 

-a- N 7';i/5.-^A-&^S^ (ADC 12) SiiAU & 
S*BBfiRUfc©-fe % -^©BE££tt-5-bT#''r**h£ 
C^KJ;^ HI 6 T;!/ 5 =• £ A 

3 5A s ^j5K$m.i:«fC> WmStiZ 5 ©±B{PJ|(CT;u 20 

i:bT> ±ffl«fct»fidJDXfc»bTffl»®&j&j58U n 

[0 0 17] [7U7*-A] 7i;7*-A4 1i:bt 
HU aS©MJ^3i^SSJ;»)'fe/J>$<, IK3M±f«& 

%>*£v^©#$?g;bv>c. cct, M0&K9ffi8cttl 
2x l 0- e /KT*fet), ft®JK3W£ftft (^>y*) fct 
2. lxl0»N/m ! t&5. fcT;±I37'J7* 30 

-a 4 i cffiffl-rsst^swBMtiix 'mmmtafi 1 2 

x 1 0 - VK i 5 4>/.h$ < , «*5W3=&&t± 2 . 1 x 1 0 
u N/m 2 i t) t)7cS^«K©*)®^ffl^So itvKlct 

[0018] sfe. 7*U7^-A4 i**jsm-s«^> 
mmziz, ^<;# (sio») , 7^5.7- (ai 

2 0 3 ) , A^ h (A 1 2 0 3 -S i0 2 ) fcifCDBWb 

*fc:*;i< (MgO-Al 2 0 3 ) > mittr-iK (Si 
C) fc£«flHb»,-SMb*-f* (Si 3 N 4 ) &fc'©^b 40 

^Srlili bfcfcC^ffl^SCii&T-tSA 5 , iOi^ 
tc, S^fc^fc#l^©tt»T-fc££h&&@h£ft 

[0 0 19] lT)V$-$2*&&®m<D'£m'] 
'7^M1©7'J7*-A4 1 fc*t*-3*8MiBU w. 

P = - 6 • A • v • c o s 6 • V P /[ ( 1 -V P ) • 
d P ] 
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ii, A=l, v=0. 893Pam ($$T;US.-^ 
A), 0=160 (SiC), V P =0. 35, d P = 3 
iimffl^ti, P = 0 . 9 0MPai:^ti> o 
[0 0 2 0] ±K$«BBJeEPft*-rStfcJ;i%tt, 'J 
7t-A4 1 &*J5R-r SW££ N 

tt'h$v>«£\ 7;b^-^A^Ml* i 7U7*-A4 

1 ttSb-^t ZZX\ m3UZ* ¥*9S* S 3^ 
mW±0*a : fSV|ft(iSffll'>fe»&, 7U7*-A4 1 
Oft«$4 3 5%WTtt5t, 7'j7t-A4lA© 
T;i^$r:ij7A^^©^Sg|5gffi(i 1 MP aWTi:* 

s. -7?v 7>j7t-A4 i zmm-rzi&^fflMiz, 

JD*.4;:fcK:j;oT\ tt^«»t©aa«iasff-5ci: 
&T-%s 7'J7*-A4 K©7;i/;-^A^j§i(Z) 

[0 0 2 1] [«5fi&fcUtt4fcfil$©Ji6*ttJB3 *lo 

V>y**y71 l©rt»fctt N I3 7£gvf.fc-5$£JS7J 
* s iS<o $"Ts ^7'J >^**>y:/l l©a®Wc|&{7 
6*l&7 , ;i/5 = ->A-&*JB3 3tf»«»U 07©^^ 
C^-ri-pC, W^tftttTiS*^? fc-TS1^774 3 
* J #ffl^S. — 73v ffi-&**3 5«u 771/5=«>A-&&JB 

3 3 (mmtrnm*. 5 <> t^^a^ 

&JI3 3©»tt<fc!3&:*;£v^&!> s j£#3-5 fct57;i/ 
;-W^i3 3^rtJifl!)k:#bS^a i:-r*J»*4 
5Wfflt5. -€-©JSg^ 7-;U5;-^A-&^»3 3 ttiL 

^»3 5 i:©^3g^©MS^I7> WSSB l 3©j*UH 

fflciqut-ciBai-ra. £7c, #/i/b3 iciju 

[0 0 2 2] &jo, ±i£b£#PJ 3 ©|l|SE©ft; 
JBfc h5 « ©7? lift < » #SgBJ3©&a5<g&tc*-3 
V^T, «^©^ff^^S* s RltBT-$.-5, 0J^«, 

>7-^, *a«>-v7 h t^>«; yfr— ^ h\ MAA'> 

+ 7 bh77A^r^^7 , (C*3tffi-rSC:i:AST-§?.«, $ P, 
t, ±iB^^£©ff^t4oV^T(±^ 7;i/$^^A^I3 

J&b£>b s , EI8, 9{c^-r<tdC, ^7U>^+s»7 
1 lXli^7>^D77-7> 1 7*±T*|SlIfcttX^i!l 
b, jSttBilt-$.5±M4ADCl 2^P>^i>7-;U^=. 
^A-&^*J5 1T% ^;VhffiWJlT-$.?>Tf!)^^a5 

a, b, A, B©P^t{±, A/2^a<A, B/2gb 

<B©||^*sfi£i:i-?> 0 

[0 0 2 3] 

[*SS0J] ifeV^Ts *»«t{|5i''J s /i'7D?»j'l:^ 
v^T©^SS0iJ$:i5i0^1-?,« *HSE0inc*3^x(^ JglS® 
fflIt7;i/^-'7A^Ji3 3$IS(7s K^;i/=^^A-^ 
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&m 3 3 3 5 1 

= ^^I3 3 4i<M*ft, ±T«i&# 3 5 
[0 0 2 4] [##gBJI0!l] 

£©iI-£i4gDfc»y:fc (SiOs) V;i/£5wt%gsinb 

^2 5%©7'J 7*-A 4 1 Sfiagbfe;. ;©7'J7* 
-A4 1©MMm 01 Oic^i-pic:, pig 
gB©i^£#4 Omm, Smmt-fe^ 
i^0fli5i6Ommhbfe, ±13 S i C*i?©tt#5R 
«g&fcfc4. 2x 1 O-'/mt), Al 2 0 3 ®St©ia^ 
3B««a:7. 0xl0-/KfftS. fiR?B«<Z>7 
U7*-AOi»»3B««B:4. 8X10-/KT-3&!), 
t*©9WK3R«S (12x1 0-/K) «fc 9 fe+#£/J%£ 

[0 0 2 5] (ffi^-fh) 
ifcV^Tv ±IB-7 , U 7*— A 4 1§70 o-cc^tt^ 
SCI1U 7 0 0-CT-SS?bfcT;i/<-'>A^?g^ 

(AD CI 2) Sr^'J^-jt— A 4 1 £igjM,T% Ell 

>7*fy71 1©iJ-?£J£, ^gP©i^^A 5 4 5 mm, 
W^©^«3 5©JP£#4 0mm, **SB©JP3# 
2 0mm, ct3ffegp©a^-#3 5©ff$# 1 5mm, 
WJtCgtftf 5 OmmT-feSo d^T*, 03^11 U 
ftf&g A= 4 5 mmT'6 9, B=2 0mmT-$> 

a = 4 0 mm, b = 1 5 mmt-g5fe», 7 
--7A^Jf 3 3 ©iP^JiMSgSP^^^gP©^ 
{CfrfeoT 5mmT-& A/2 g a< A, B/2^b 

9711 ©^"^« 3 5 £*>l?3tMgSffifttt 18x10 
" 6 /K, T^^-^A^S©^?I{^ii2 2 x 1 0 

[0 0 2 6] lUMm 1,2] ±B*«fl8«lt:» bT, 
itMmiX'ti;, 7>j7*-A4 1S^<^ft, 

«) S#Sbfe. 7;i/^-'7A-&:&jg*§ (AD 

CI 2) ^A7FiCioWJ 
>^t^7SMlfe. Jfc««H2t?fcJU 7;i/ 

^^^■3 34i<MtiCt!!!:<, 
S3 5WJ>my7^SlL Z(D&-&®3 
5Ctt, ±tttftMM<D7Vy*- A 4 1 fcH-©#*4 
&JB^T#«Ufc. IP*., eg#5/zm©SiCS? 
KB©&g#3/*m©Al 2 0 3 i»rff i;£8 : 2 ©10 
U i/'JA (SiO,) y;u*5wt%«iDU 
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[0027] cne>©*ssw«isvit«^i 1,2 ict# 

lbfc^7 U >^^f + v 75-> 'J >^'7D 7 ^ (ADC 

1 2.) IC2 5'C©ttj|§T-ffl^f>j-(tT3i>^>*f^l&^ 

•a-, - 5 o~ 2 0 o°c©?ag^fflc:fcv^, fist^t 

S->U >£"7d y ^©ttj^gO^b**S0«U&. ^e© 
*£KI5:0 1 2 ©y77tit. ^©^T'kr.fcftfcf, * 
#§BJi#|#efc^fI©^b§#/j^v^ t#4aj3„ MS 
JK©2 CC/fiST-fet, #38BJ 3 #Jfcjfcii£0iJfc©MStt&£ 
10 A/iffrV\#, ^©^, fi«*«±W$-SCo:ixTJ*g©-tf 

2 0 0°C) C^Ttt, JtKfcll i: 8 0>a 

[0 0 2 8] ^bl, *»flB«l7fB:^y*y;i/*iSainb 
fe^fctioTv S i C&^i:Al 2 0 3 iiS«i©«@©jg 
ii0tfl6O° A>5,120° fcfSTL, S i Cife^i: 
A 1 , O aSftff tC^-T ZTJV*-'} A-&&mm(Dti!ltl<£& 
IfiLtbfc. -fflfc«), 7;K-|>A^S®7'J7* 
-A 4 1 fc*r-r3^SM*&EE#0. 19MPatto 
20 fc„ b*>U ^ypbV/^^^iPbJfeV^-^tt, S i C3& 
?fcAl a 0.ll^©ffi^©¥^*ig#4. 6//mi:T 
Sk, 7;U§ = ^A^fi©7U7j|— AC^tS^ 
SH!i§E#0. 3 6MPa-Cftofe. i©fS**6«x 

C7'J7*-At§ib-?'t<%l.c:i:#«bt. 

[0 0 2 9] 

[^HJ©^] ^CiS^^^U^^Ii, 771/ 
^-^A-£-^£fl!V">T#Sl/TV%5;fcto, fig#/.h;* 

30 7D y^ASiSigt^oT*), t>^>i7i/^7 Wm'ftM 
#JE#£T, 77>7y + 7ht«5T:i:07 , J77>7 

[0 1 ] *»wt«s^7 y «s» y 
v v >? ^irmmx-^ %o 

[12] n 7^-7^^ V >^7D v7 S 

[03] 01©A-AJii§Uc:<fc£>83f@0T*&5. 
40 [0 4] EI2©B-B«t«t5KSia-efeS 0 

[05] *#Bflatffi4«iattft*fi!i-rs7'y7*-«fi k o 

»r®0T-&Sc 

[0 6] #«BJ3£&3$lllgtt©»r®0T*£>3o 
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